In the countries of the European Union (EU), funding for research is increasingly shifting from a national to an international basis. The value of European research as compared with that of other leading countries could represent a useful piece of information and help increase the confidence of European researchers in applying for international grants. Quantification of the relative contribution to scientific advancement in rheumatology of the European countries is lacking. Although USA and UK are widely perceived as the main sources of scientific production, Benzer et al 1 have shown that small countries, such as Israel, Sweden, Switzerland, Denmark, and the Netherlands, have a high number of medical publications per million inhabitants. The figures for 1990 were higher than those for the UK and USA.
We performed an analysis of papers published in 1995 in the 17 journals considered as pertinent to rheumatology by the Institute for Scientific Information (ISI) and correlated them with the source country population and its gross domestic product (GDP). The impact factor (IF) of the journal of publication was considered an indirect estimate of scientific quality of the paper. To gain an insight of the major fields of research, we also investigated the frequency of keywords in the rheumatological literature.
Methods
The following is a list of the rheumatological periodicals considered with their IF for 1995: Aktuelle Rheumatologie (0.11), Annals of the Rheumatic Diseases (2.63), Arthritis and Rheumatism (7.23 Bibliographic data were downloaded from Current Contents/Life Science and Current Contents/Clinical Medicine (1995-1997 actual years). Only bibliographic items with ISSN and nominal edition year 1995 were selected. Duplicate items were identified and deleted. For the purpose of this study, the definition of EU includes the 15 countries belonging to the EU plus Norway. Norway was included because it is a member of the European Economic Area (EEA). In addition, the Statistical OYce of the European Communities (Eurostat) includes Norway in all its calculations concerning the EU. 2 The country of the corresponding author was considered as the country of origin of the article. The papers from England, Scotland, Northern Ireland, and Wales were grouped under the United Kingdom (UK) heading. For comparison, data on seven additional countries, each showing more than 20 entries in the above listed journals during 1995, were also considered. On occasion, it was necessary to manually identify the country source of a given article after consulting other bibliographic databases. The country of origin of 3% of the articles, mainly editorials, remained unknown because of lack of specific data. All peer reviewed papers, including editorials, reviews, technical notes and letters to the editor were considered. Journal supplements containing abstracts or meeting reports were excluded.
For the purpose of our study, keywords were defined as comma separated items of one or more words. All keywords, both those reported by the authors and those attributed by ISI, were identified and their frequency was calculated in two separate files using a special purpose program. DiVerent keywords with identical meaning were grouped and considered as a single keyword. The same process was used for misspelled key words.
The resident population and GDP expressed in current billion US dollars for 1995 were retrieved for each country from the Eurostat annual statistic review.
2 Updated data are shown on the internet site www.cilnews.unige.it.
Results

NUMBER OF PAPERS
A total of 2331 papers were published in the rheumatological literature during 1995 (table  1) . Of them, 1316 (56.5%) came from the EU and 544 (23.3%) from the USA. All EU countries were represented except Luxembourg.
The leading countries were the UK (29.4% of papers), France (17.4%), Germany (11.5%), and Italy (10.8%). For comparison purposes, a total of 309 501 papers were published in the world medical literature during the same year. Of them, 116 190 (37.5%) were from the EU and 118 482 (38.3%) from the USA. Their breakdown within the EU countries was similar to that of rheumatological papers, with Germany reaching second place. Rheumatological papers accounted for 1.1% of the total number of medical papers (table 1). In the USA, the percentage of rheumatological papers was lower (0.46%). The ratio of rheumatological papers was higher in Finland and Mexico, with 1.89% and 3.07% of the total number of medical papers, respectively. The ratio between number of rheumatological papers and country population in millions of inhabitants was 3.5 for the EU and 2.1 for the USA (table 1) . In Europe, small countries generally performed better than large ones. Finland ranked first with the best world score (10.2) followed by the UK (6.6), Netherlands (6.5), Sweden (6. 1), Norway (5.6), and Denmark (5.0). Outside the EU, high scores were seen for Israel (5.3), Switzerland (5.2), and Canada (5. 1). The analysis of the world medical literature per country population yielded values of 312.1 in the EU and of 454.5 in the USA. The EU highest scores were those of Sweden (727.2), Denmark (562.2), the UK (548.6), and Finland (540.2). Switzerland (664.9) and Israel (596.7) ranked high among non-EU countries.
FREQUENCY OF PUBLICATION BY JOURNAL AND SOURCE COUNTRY
RESEARCH TOPICS IN THE RHEUMATOLOGICAL
LITERATURE
In rheumatological journals, the keywords attributed by the authors comprised as many as 2680 diVerent items. Of them, only 438 were cited more than twice and 57 were cited more than 10 times. A total of 5651 keywords attributed by ISI appeared in the rheumatological literature. Of them, 1147 were cited more than twice and 247 more than 10 times. Misspelled or non-standardised key words were found frequently. As an example, cyclosporine A was present with four diVerent forms (cyclosporine, cyclosporine A, cyclosporyn, cyclosporin A); the same happened with osteoarthritis (osteo arthritis, osteoarthritis, osteoarthrosis, arthrosis). The top 10 keywords attributed by authors related to disease types are listed in table 3 and those related to drug types are listed in table 4. Rheumatological journals usually publish articles in the English language, except for the Zeitschrift für Rheumatologie (mostly German), Aktuelle Rheumatologie (German), and Revue du Rhumatisme (French). Beginning in January 1993, Revue du Rhumatisme has also started an English edition, which publishes more than 80% of articles from French authors. The language preference of these journals may represent a bias in our comparative estimate of rheumatological literature production. On the one hand, German and French authors may find it easier to publish in these journals; on the other hand they may be less prone to submit their papers to English language journals of greater international competition.
A corollary observation is that Germany and France, which have a strong tradition of scientific publication in their own languages, may be penalised in comparative studies relying on databases that include few non-English language journals. For example, EMBASE includes more non-English-language journals than MEDLINE. 4 None the less, English has become the common language of the scientific community and future bibliometric studies are likely to be performed only on English journals.
The rheumatological scientific production in the EU was more than twice that of the USA in terms of number of papers despite a large difference in research fundings available across the Atlantic. In addition, the percentage of rheumatological papers within the medical literature was also higher in the EU than in the USA. This finding confirms that the EU, which is becoming even more integrated, has a leading role in rheumatological research. However, the mean IF of rheumatological papers was higher in the USA than in the EU. This could be because American journals in the rheumatological field are few and have a high IF. In Europe, there are many national journals and competition for publication is lower. An international European journal could probably reach a higher IF than those of the national journals.
In 1995, authors from each EC country, except Luxembourg, published papers in the rheumatological journals. Large countries, such as the UK, France, Germany, and Italy ranked at the top four places for absolute number of papers. Ranking considerably changed when other variables, such as mean impact factor, number of papers per inhabitants, or number of papers for GPD, were considered. Austria and Ireland excelled for mean impact factor. Finland, the UK, and the Netherlands showed the highest scores for the ratio between scientific publications, number of inhabitants, and GPD. Our results are consistent with the view that small countries perform usually better than larger ones in terms of scientific rheumatological production. These data confirm the observations of Benzer et al concerning the overall medical publications in 1990.
1
In that year, Israel, Sweden, and Switzerland had the highest scientific output per country population. In another study, the number of papers produced by a given country was related to the number of physicians. 5 In this study, the UK was first with 0.37 publications per physician followed by Israel, Switzerland, Denmark, Finland, Sweden, and the Netherlands. Finally, Hausen et al 6 evaluated scientific production according to the gross domestic expenditure for research in 1989. New Zealand, Denmark, Spain, Canada, and the Netherlands scored high in this ranking.
The reason why small countries have a higher scientific output than larger ones is not known. A better utilisation of resources and a higher percentage of the GPD assigned to research may be an explanation. Small nations may sometimes have a high scientific output because of clustering of specific diseases. An example is Finland, where rheumatological research is mainly oriented to reactive arthritis, a disease with high incidence in that country. 7 We observed a very high dispersion of the keywords used in rheumatological journals. Only 2.1% of them was cited more than 10 times and 16.3% more than twice. This fact was mainly because of the use of diVerent synonyms and only marginally because of 
